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(54) [Title of the Invention] FLEXIBLE PRINTED WIRING BOARD, 
TAPE CARRIER PACKAGE USING IT AND PACKAGING METHOD THEREOF 

(57) [Abstract] 

[Problem] To provide the structure of a flexible printed 
wiring board or a tape carrier package, and a packaging method 
thereof, which may improve the bond strength of a packaging 
part and accurately perform alignment in a flexible printed 
wiring board or a tape carrier package packaged in a circuit 
board or the like using anisotropic conductive material. 
[Means for Resolution] A hole 2 0 is provided in an electrode 
3a of the flexible printed wiring board 21, whereby after 
packaging, the hole 2 0 is filled with the anisotropic 
conductive material to improve the strength. Further, even 
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in a substrate not transmitting light such as a glass epoxy 
substrate, alignment is facilitated so that the time required 
for alignment can be reduced and the alignment accuracy can 
be improved. 
[Claims] 

[Claim 1] A flexible printed wiring board, in which a 
predetermined conductive pattern is formed on an insulating 
base, electrically connected to an electrode part of another 
circuit board through an anisotropic conductive material at 
an electrode part of the conductive pattern, characterized in 
that the insulating base is provided with a hole bored in the 
direction of crossing the conductive pattern. 
[Claim 2] The flexible printed wiring board according to 
claim 1, wherein the hole is formed linearly. 
[Claim 3] A tape carrier package using the flexible printed 
wiring board as claimed in claim 1 or claim 2. 
[Claim 4] A packaging method of a flexible printed wiring 
board, in which a flexible printed wiring board where a 
predetermined conductive pattern is formed on an insulating 
base and another circuit board are joined to each other between 
the electrodes thereof using an anisotropic conductive 
material, characterized in that the alignment of the electrodes 
with each other is performed using a hole provided to cross 
the conductive pattern of the flexible printed wiring board. 
[Claim 5] The packaging method of a flexible printed wiring 
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board according to claim 3, wherein after alignment of the 
electrodes with each other, with an adhesive sticking 
preventive material inserted between the flexible printed 
wiring board and a thermal bonding tool, thermal bonding is 
performed. 

[Claim 6] The packaging method according to claim 4, wherein 
the hole of the flexible printed wiring board is filled up with 
the anisotropic conductive material. 

[Claim 7] The packaging method of a flexible printed wiring 
board according to claim 4, wherein the adhesive sticking 
preventive material is separated from the space up to the 
circuit board after the anisotropic conductive material is 
hardened . 

[Claim 8] The packaging method of a flexible printed wiring 
board according to claim 5, wherein the electrodes joined to 
each other using the anisotropic conductive material including 
the hole are sealed with the insulating resin after the adhesive 
sticking preventive material is separated. 

[Claim 9] The packaging method of a tape carrier package 
using the packaging method of the flexible printed wiring board 
as claimed in all or one of the claims 4 to 7 . 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

This invention relates to the structure of a flexible 
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printed wiring board or a tape carrier package for improving 
the bonding strength of a packaged part more than before and 
accurately performing alignment of the packaged part and a 
packaging method thereof in a flexible printed wiring board 
packaged to a circuit board or the like using anisotropic 
conductive material or a tape carrier package . 
[0002] 
[Prior Art] 

The packaging technology using an anisotropic conductive 
film is the technology rapidly developed and put into practical 
use with the spread of a liquid crystal display. 
[0003] 

Basically a sheet made by dispersing metallic fine powder 
(Ni, solder ball, carbon) in resin is interposed between an 
electrode of a circuit board and an electrode of a printed 
wiring board to be joined, and when it is heated and pressurized, 
resin is softened and the electrodes are electrically brought 
into contact with each other by the dispersed fine particles. 
[0004] 

Normally this interconnection method is used for 
connecting an ITO electrode of a liquid crystal display and 
an outer lead of a TAB package , and the interconnection method 
has supported the development of a liquid crystal display. 
[0005] 

An example of a tape carrier package, which is packaged 
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to a circuit board or the like by junction with an anisotropic 
conductive film at one side and with solder at the other side 
will now be described with reference to the drawings. 
[0006] 

Fig. 9 (a) is a plan view of a tape carrier package and 
Fig. 8 (b) is a sectional side view thereof. That is, in the 
carrier package 19 , patterning of predetermined copper wiring 
3 is formed on an insulating base 2 made of polyimide, and an 
IC 4 is joined to the upper side of the copper wiring 3 by inner 
lead bonding. The copper wiring 3 is provided with an electrode 
3a formed in a portion joined to another circuit board. 
[0007] 

Accordingly, the electrode 3a is aligned with an 
electrode mounted on a counterpart circuit board to be joined, 
and joined thereto by an anisotropic conductive film 5 or solder 
6. The length of the electrode 3 a concerned with junction is 
about 2 mm both in the case of junction using the anisotropic 
conductive film 5 and in the case of junction using solder 6. 
[0008] 

Fig. 10 (a) is a plan view showing an example in which 
the tape carrier package is packaged to a glass substrate and 
a glass epoxy substrate, and Fig. 12 (b) is a side view of the 
section thereof. 
[0009] 

In a glass substrate 7, ITO wiring 10 is arranged on a 
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glass plate 9, and in a glass epoxy substrate 8, copper wiring 

12 is arranged on a glass epoxy plate 11. 

[0010] 

In the interconnection between the tape carrier package 
19 and these substrates, first a copper electrode 3a of the 
tape carrier package 19 is connected to the ITO electrode 10 
on the glass substrate 7 through the anisotropic conductive 
film 5. On the other hand, the copper electrode 3a of the tape 
carrier package 19 to be joined by solder 6 is connected to 
a copper electrode 12 on the glass epoxy substrate 8 through 
the solder 6. In alignment for interconnection of a part 
connected by the anisotropic conductive film 5, the copper 
electrode 3a of the tape carrier package 19 and the ITO 
electrode 10 of the glass substrate 7 are aligned with each 
other from the back 15 of the glass substrate while being 
confirmed by a CCD camera not shown. 
[0011] 

Fig. 11 (a) shows a flexible printed wiring board 16 
packaged through the conventional anisotropic conductive film, 
and Fig. 11(b) shows the sectional view thereof. In a flexible 
printed wiring board 16, patterning of copper wiring 3 is 
performed with polyimide 2 taken as the base. The flexible 
printed wiring board 16 packaged through an anisotropic 
conductive film is provided with an electrode 3a formed to be 
connected to another substrate through the anisotropic 
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conductive film not shown as a part of the copper wiring 3. 

The length of the electrode 3a is about 2 mm. 

[0012] 

Fig. 12 (a) is a plan view showing an example in which 
the flexible printed wiring board 16 is packaged to the glass 
epoxy substrate 8, and Fig. 12 (b) shows the sectional side 
view thereof. The electrode 3a of the flexible printed wiring 
board 16 is connected to the electrode 12 on the glass epoxy 
substrate 8 through the anisotropic conductive film 5. The 
flexible printed wiring board 16 is thin as much as thickness 
of tens of microns, and the pitch of the electrodes 3a on the 
flexible printed wiring board 16 is large as much as hundreds 
of microns , so that the electrodes 3a on the flexible printed 
wiring board 16 can be confirmed from the arrow directions 18 
of the flexible printed wiring board 16 , and in alignment of 
the connecting part 17 with the anisotropic conductive film, 
the copper electrode 3a of the flexible printed wiring board 
16 and the copper electrode 12 on the glass epoxy substrate 
8 are aligned with each other while being confirmed by a CCD 
camera or the like. 
[0013] 

[Problems that the Invention is to Solve] 

The above technology, however, has the following 
problems . 
[0014] 
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That is, in the case of connecting the carrier package 
to an opaque substrate such as a glass epoxy substrate, the 
bonding strength has a tendency of lowering as compared with 
that in the case of the glass substrate. 
[0015] 

Further, in the case of connecting the electrode of the 
tape carrier package to the opaque substrate such as the glass 
epoxy substrate, it is difficult to align the electrodes on 
the respective substrates with each other from the back of the 
glass epoxy substrate. 
[0016] 

Further, since the thickness of polyimide as the 
insulating base of the tape carrier package is large, it is 
also difficult to align the electrodes on the respective 
substrates with each other from the back of the tape carrier 
package. 
[0017] 

On the other hand, in the case of connecting the flexible 
printed wiring board to the opaque substrate similarly to the 
case of the tape carrier package, the bonding strength has a 
tendency of lowering as compared with that in the glass 
substrate. 
[0018] 

In the case where the pitch of the copper electrodes on 
the flexible printed wiring board is 100 |luii or less, it is 
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necessary to increase the magnification of a CCD camera or the 
like for watching the copper electrodes, resulting in decrease 
in the quantity of light and reduction in the depth of focus 
so that it is difficult to align the electrodes on the 
respective substrates from the back of the flexible substrate. 
[0019] 

[Means for Solving the Problems] 

According to means of the invention as claimed in claim 

1, a flexible printed wiring board in which a predetermined 
conductive pattern is formed on an insulating base, 
electrically connected to an electrode part of another circuit 
board through an anisotropic conductive material at an 
electrode part of the conductive pattern, is characterized in 
that the insulating base is provided with a hole bored in the 
direction of crossing the conductive pattern. 

[0020] 

According to means of the invention as claimed in claim 

2, the flexible printed wiring board is characterized in that 
the hole is formed linearly. 

[0021] 

According to means of the invention as claimed in claim 

3 , a tape carrier package uses the above flexible printed wiring 
board . 

[0022] 

According to means of the invention as claimed in claim 
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4, a packaging method of a flexible printed wiring board in 
which a flexible printed wiring board where a predetermined 
conductive pattern is formed on an insulating base and another 
circuit board are joined to each other between the electrodes 
thereof using an anisotropic conductive material, is 
characterized in that the alignment of the electrodes with each 
other is performed using a hole provided to cross the conductive 
pattern of the flexible printed wiring board. 

[0023] 

According to means of the invention as claimed in claim 

5, the packaging method of a flexible printed wiring board is 
characterized in that after alignment of the electrodes with 
each other, with an adhesive sticking preventive material 
inserted between the flexible printed wiring board and a 
thermal bonding tool, thermal bonding is performed. 
[0024] 

According to means of the invention as claimed in claim 

6, the packaging method is characterized in that in claim 4, 
the hole of the flexible printed wiring board is filled up with 
the anisotropic conductive material. 

[0025] 

According to means of the invention as claimed in claim 

7 , the packaging method of a flexible printed wiring board is 
characterized in that in claim 4, the adhesive sticking 
preventive material is separated from the space up to the 
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circuit board after the anisotropic conductive material is 

hardened . 

[0026] 

According to means of the invention as claimed in claim 

8, the packaging method of a flexible printed wiring board is 
characterized in that in claim 5, the electrodes joined to each 
other using the anisotropic conductive material including the 
hole are sealed with the insulating resin after the adhesive 
sticking preventive material is separated. 

[0027] 

According to means of the invention as claimed in claim 

9 , a packaging method of a tape carrier package is characterized 
by using all or one of the packaging methods of the flexible 
printed wiring board as claimed in claims 4 to 7 . 

[0028] 

[Mode for Carrying Out the Invention] 

This invention provides a tape carrier package and a 
flexible printed wiring board, which may improve the bonding 
strength of a connecting part and facilitate alignment of the 
connecting part and provides a packaging method using the 
above . 
[0029] 

The mode for carrying out the invention will now be 
described with reference to the drawings . 
[0030] 
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Fig. 1 is a flowchart showing the outline of a packaging 
process using a sheet of anisotropic conductive film of the 
invention in its application to a liquid crystal display. 
[0031] 

That is, first the first of an ITO electrode 3 2 of a liquid 
crystal display panel 31 is cleaned as pretreatment (See Step 
SI in Fig. 1) . An anisotropic conductive sheet 33 formed like 
a sheet and having a thickness ranging about 15 to 50 mm is 
stuck to the surface of the ITO electrode 32 (See Step S2 in 
Fig. 1). 
[0032] 

As a sticking method of the anisotropic conductive sheet 
33 , cited are a sticking method in which an anisotropic 
conductive sheet 3 3 is cut to a predetermined length and stuck 
on the ITO electrode 3 2 and a sticking method in which an 
anisotropic conductive sheet 33 wound round a reel is stuck 
to the ITO electrode 32 as it is , and cut at a predetermined 
position. Any method will be taken. 
[0033] 

When the sheet is stuck on the ITO electrode 32 of the 
display panel 31 , it is stuck with the adhesive strength of 
the anisotropic conductive sheet 33 in some cases, and after 
the anisotropic conductive sheet 3 3 is placed on the ITO 
electrode 32 , light pressure is applied to them at a temperature 
about 100°C by a bonding tool to stick the same in some cases. 
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Any method may be taken. 
[0034] 

Subsequently the electrode alignment is performed to 
align the ITO electrode 3 2 with an outer lead 3 6 of a TCP (tape 
carrier package) of a flexible printed wiring board 3 5 from 
the lower surface of the display panel 31 (See Step S3 in Fig. 
1). At that time, the alignment is performed using a hole 37, 
which is a linear hole provided in the flexible printed wiring 
board 35. Since the hole 37 is a through hole, the outer lead 
36 of the TCP can be easily recognized. 
[0035] 

After the end of alignment, an adhesive sticking 
preventive sheet not shown is inserted (See step S4 in Fig. 
1) . This sheet prevents an adhesive from adhering to a heater 
block of a bonder which is a thermal press bonding tool not 
shown, and the sheet is held between a film on the anisotropic 
conductive film where the thermal press bonding tool comes into 
contact in thermal press bonding and the thermal press bonding. 
[0036] 

Heat pressuring is performed from the outer lead 3 6 side 
by the heater block (the bonding tool) of the bonder not shown 
(See step S5 in Fig. 1), and after pressure is applied for 
predetermined time, the electrode and the sheet are pressed 
out (See step S6 in Fig. 1), and the heater block not shown 
is removed. Thus, the ITO electrode 3 2 and the outer lead 3 6 
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can be completely connected to each other through dispersed 
metallic particles. At the time, the anisotropic conductive 
sheet 33 partly fills the hole 37, and further the anisotropic 
conductive sheet is further pressed out to the opposite side 
like caulking. Thus, the bonding strength of the flexible 
printed wiring board 35 to the display panel 31 is remarkably 
made high. The gas generated in heat pressing is removed 
through the hole 37. 
[0037] 

Subsequently, after the anisotropic conductive sheet 3 3 
is hardened S7 (See step S7 in Fig. 1), the adhesive sticking 
preventive sheet is separated (See step S8 in Fig. 1), and a 
bonding part is sealed with a silicon coat S9 using silicon 
resin 38 (See step S8 in Fig. 1). The hole 37 is also sealed 
simultaneously by this resin sealing. 
[0038] 

According to this method, the outer lead 36 is fixed with 
resin in the anisotropic conductive sheet 33, which produces 
the advantage that even if the electrode 3a and the lead 
material are not made of material hard to be soldered, they 
can be easily connected to each other. 
[0039] 

(Embodiment 1) 

Fig. 2 is a plan view showing a tape carrier package of 
the invention. 
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[0040] 

In the tape carrier package 1, patterning of 
predetermined copper wiring is performed on an insulating base 

2 made of polyimide, and a IC 4 is joined on the copper wiring 

3 by inner lead bonding. 
[0041] 

The respective electrodes 3a connected to an anisotropic 
conductive film 5 are provided at equal pitches substantially 
parallel in a part of the copper wiring 3, and a linear hole 
20 is provided in the insulating base 2, so that the electrodes 
cross the space of the hole 20 without the insulating base 2, 
The hole 20 is set so that the width crossed by the electrodes 
3a is, for example, about 1 mm, and the length is, for example, 
20 to 30 mm. 
[0042] 

Fig. 3 is a plan view showing the case in which a tape 
carrier package 19 of the invention is packaged in an opaque 
substrate 9 such as a glass epoxy substrate. 
[0043] 

That is, the packaging method is as follows. First an 
anisotropic conductive film 13 is stuck to the upper side of 
the opaque substrate 9 such as a glass epoxy substrate, and 
a copper electrode 3 in the hole 2 0 provided in the tape carrier 
package 19 of the invention is aligned with an electrode 10 
on the opaque substrate 9 such as a glass epoxy substrate while 
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being recognized by a camera such as CCD through the hole 20 
from above the tape carrier package 19 of the invention (from 
the surface of a plane of the drawing to the back thereof). 
[0044] 

Subsequently , a sheet or tape made of Teflon is placed 
as an adhesive sticking preventive sheet on the tape carrier 
package 19, which prevents an adhesive of an anisotropic 
conductive film not shown from sticking to the film even if 
the adhesive is hardened, and heating and pressing (thermal 
press-bonding) are performed from above by a heating and 
pressing (thermal press-bonding) tool. The interior of the 
hole 20 is also filled up with the anisotropic conductive film 
by this thermal press-bonding. After the anisotropic 
conductive film 13 is hardened, the above adhesive sticking 
preventive sheet is separated. 
[0045] 

After that, in order to further increase the reliability, 
silicon as insulating sealing resin is applied to the periphery 
of the hole 20 after packaging, and hardened. In this 
embodiment 1, the hole 2 0 is filled up with the anisotropic 
conductive film 13 as caulking, whereby not only the bonding 
strength of the tape carrier package 19 to the opaque substrate 
9 is remarkably improved (e.g. 1.5 times) but also the 
positioning accuracy between the copper electrode 3 and the 
electrode 10 is improved by utilizing the hole 20. Further, 
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degassing action of discharging the gas generated in thermal 

press-bonding is produced • 

[0046] 

Although the glass epoxy substrate is taken as the opaque 
substrate 9, it is possible to suitably use a ceramic substrate 
or the like. 
[0047] 

Although the anisotropic conductive film is used for 
junction between the electrodes, it is possible to suitably 
use anisotropic conductive paste or the like. 
[0048] 

Further , although the hole 20 has a width parallel to 
the electrode 3a of about 1 mm and a length of 20 to 30 mm, 
the shape and dimensions of the hole 20 may be suitably varied. 
[0049] 

Although the sheet or tape made of Teflon is used as the 
adhesive sticking preventive sheet, it is possible to suitably 
use a sheet made of polyimide or the like. 
[0050] 

(Embodiment 2) 

The details of the invention will now be described with 
reference to the drawings. Fig. 4 shows a flexible printed 
wiring board 21 of the invention. In the flexible printed 
wiring board 21 of the invention, patterning of predetermined 
copper wiring 3 is formed on an insulating base 2. 
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[0051] 

The respective electrodes 3a connected to an anisotropic 
conductive film are provided at equal pitches substantially 
parallel in a part of copper wiring 3, and the insulating base 
2 is provided with a pair of holes 20 at both end parts , which 
are linear holes having dimensions such as a width of 1 mm and 
a length of 20 to 30 mm, so that the electrodes cross the spaces 
of the holes 2 0 without the insulating base 2- The width of 
the electrode 3a crossing the hole 20 is about 1mm. 
[0052] 

Fig. 5 shows a plan view in which the flexible printed 
wiring board 21 is packaged in an opaque substrate 9 such as 
a glass epoxy substrate. 
[0053] 

According to this packaging method, first an anisotropic 
conductive film not shown is stuck to the upper side of an opaque 
substrate 9 such as a glass epoxy substrate, and a copper 
electrode 3 in the hole 2 0 provided in the flexible printed 
wiring board 21 is aligned with an electrode 10 on the opaque 
substrate 9 such as a glass epoxy substrate while being 
recognized by a camera such as CCD through the holes 20 from 
above the flexible printed wiring board 21 of the invention 
(from the surface of a plane of the drawing to the back thereof) . 
[0054] 

Subsequently, above the flexible printed wiring board 
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21 , a Teflon tape is placed as a sheet-like or tape-like 
material, which prevents sticking of an adhesive of an 
anisotropic conductive film even if the adhesive thereof is 
hardened, and heating and pressing (thermal press-bonding) are 
performed from above by a heating and pressing (thermal 
press-bonding) tool. The interior of the hole 20 is also filled 
up with the anisotropic conductive film by this thermal 
press-bonding. After the anisotropic conductive film is 
hardened, the above sheet-like or tape-like material is 
separated. 
[0055] 

After that, in order to further increase the reliability, 
silicon as insulating sealing resin is applied to the interior 
and the periphery of the hole 20 after packaging, and hardened. 
This work is performed for every hole 20 provided at both ends. 
[0056] 

Also in the embodiment 2, similarly to the embodiment 
1, the hole 20 has a function of reinforcing the bonding 
strength, a function of improving the positioning accuracy, 
and a degassing function. 
[0057] 

Although one hole 20 is provided on the flexible printed 
wiring board 21, as shown in Figs. 6 and 7, the hole 2 0 may 
be separated into two or more parts (e.g. two holes 1 mm wide 
and 5 mm long) . 
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[0058] 

Although the glass epoxy substrate has been taken as the 
opaque substrate 9, it is possible to suitably use a ceramic 
substrate or the like. 
[0059] 

Although the anisotropic conductive film has been used, 
it is possible to suitably use anisotropic conductive paste 
or the like as well. 
[0060] 

Although the hole is shaped linear in the above 
embodiment, a circular hole 20a laid along the direction of 
perpendicularly crossing the copper wiring pattern shown in 
Fig. 8 may be bored to position between the respective wiring 
patterns. It is optional that the circular hole 20a is made 
into a square hole. The dimensions and number of circular holes 
2 0a may be suitably set. 
[0061] 

[Advantage of the Invention] 

According to the invention, as described above, the 
bonding strength between the electrodes connected by filling 
up the hole provided in the tape with the anisotropic conductive 
film like caulking is made about 1.5 times as high as that of 
the prior art to keep high reliability. 
[0062] 

The tape carrier package of the invention is used, 
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whereby even if the pitch between the electrodes of the tape 
carrier package is small as much as 100 urn or less , the alignment 
with the glass epoxy substrate may be facilitated to reduce 
the time required for alignment and improve the alignment 
accuracy. 
[0063] 

Further, it is not necessary to dispose the alignment 
marks at both ends in the vertical direction of the electrode , 
so that the electrode pitch may be taken larger. 
[0064] 

Further , the electrode part of the flexible printed 
wiring board is provided with the hole, so that the hole is 
useful for degassing to discharge the gas generated in thermal 
press-bonding the anisotropic conductive film as in the glass 
epoxy substrate . 

[Brief Description of the Drawings] 

Fig. 1 is a flowchart Fig. 1 is a flowchart showing the 
outline of a packaging process using a sheet of anisotropic 
conductive film of the invention in its application to a liquid 
crystal display; 

Fig. 2 is a plan view showing an example of a tape carrier 
package according to the invention; 

Fig. 3 is a plan view showing a packaging example of a 
tape carrier package according to the invention; 

Fig. 4 is a plan view showing an example of a flexible 
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printed wiring board according to the invention; 

Fig. 5 is a plan view showing a packaging example of the 
flexible printed wiring board according to the invention; 

Fig. 6 is a plan view showing a modified form of a tape 
carrier package according to the invention; 

Fig. 7 is a plan view showing a modified form of a flexible 
printed wiring board according to the invention; 

Fig. 8 is a plan view showing a modified form of a flexible 
printed wiring board according to the invention; 

Fig. 9 (a) is a plan view showing an example of the 
conventional tape carrier package; Fig. 9 (b) is a side view 
showing an example of the conventional tape carrier package; 

Fig. 10 (a) is a plan view showing a packaging example 
of the conventional tape carrier package; Fig. 10 (b) is a side 
view showing a packaging example of the conventional tape 
carrier package; 

Fig. 11 (a) is a plan view showing an example of the 
conventional flexible printed wiring board; Fig. 11(b) is a 
side view showing an example of the conventional flexible 
printed wiring board; 

Fig. 12 (a) is a plan view showing a packaging example 
of the conventional flexible printed wiring board; and Fig. 
12 (b) is a side view showing a packaging example of the 
conventional flexible printed wiring board. 
[Description of the Reference Numerals and Signs] 
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1, 19: tape carrier package 2: insulating base 3: 
copper wiring 3a: electrode 5: anisotropic conductive film 
20, 37: hole 21, 35: flexible printed wiring board 32: ITO 
electrode 33: anisotropic conductive film sheet 38: silicon 
resin 
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FIG. 1 

SI: PRE -TREATMENT 

S2: STICK ANISOTROPIC CONDUCTIVE FILM SHEET. 
S3: ELECTRODE ALIGNMENT 

S4: INSERT ADHESIVE STICKING PREVENTIVE SHEET 
S5: THERMAL PRESS BONDING 
S6: PRESS OUT. 

S7: HARDEN THE ANISOTROPIC CONDUCTIVE FILM. 

S8: SEPARATE THE ADHESIVE STICKING PREVENTIVE SHEET. 

S9: SILICON COAT 
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